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Livestock Feeders Day 
Friday, April 9, 1954 
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University of Missouri 
MORNING -- 9:30 to 12:00 
Presiding --
L.A. Weaver, Chairman, Animal Husbandry 
Department 
Welcome --
J. H. Longwell, Dean, College of Agriculture 
University of Missouri ' 
Reports on Current Swine Experiments --
Feeding --
Protein Supplement for Swine-- L. F. Tribble, 
W. H. Pfander 
Effects of Limited Feeding on Economy of 
Production and Carcass J:Rsirability -- L. F. 
Tribble, J. F. Lasley, S. E. Zobrisky 
Creep Feeding Suckling Pigs -- J. F. Lasley, 
L. F. Tribble, W. H. Pfander 
Breeding--
Recent Results of Swine Breeding Experi-
ments -- J. F. Lasley, L. F. Tribble, D. E. 
Brady 
Influence of Time and Number of Matings 
Upon Percentage of Sows Settled and Litter 
Size -·- J. F. Lasley, D. T. Mayer 
Facing up to the Livestock Situation --
Rex Beresford, Iowa Agricultural College 
Extension Service, Ames, Iowa 
NOON 
Luncheon --
Served by Block and Bridle Club, Missouri College 
of Agriculture 
AFTERNOON 1:00 to 3:30 
Awards -- Missouri Agricultural Extension Service 
~eef Cattle Production Project 
Eastern Division --
Lowell 0. Burns, Director, Agricultural 
Bureau, Chamber of Commerce, St. Louis, 
Missouri 
Western Division --
Walter H. Atzenweiler, Agricultural Com-
missioner, Chamber of Commerce, Kansas 
City, Missouri 
Ruminant Nutrition --
Improving the Utilization of Low Grade Rough-
ages -- W. H. Pfander, J. E. Comfort, 
A.J.Dyer 
Reports on Current Beef Cattle Experiments --
Breeding --
Recent Results of Beef Cattle Breeding Ex-
periment-- J. E. Comfort, J. F. Lasley 
Feeding --
Sum mary of Test Initiated with Yearling 
Steers in December, 1952, and Completed in 
1954 Involving: 
(1) A comparison of winter rations for 
yearlings, e.g. corn cobs, corn silage, 
legume hay alone, fescue and bluegrass 
pasture, as the principal roughages . 
(2) Relationship of winter ration to gains 
made from pasture. 
(3) Fescue-ladino compared with wheat 
pasture with reference to rate of gain. 
(4) A comparison of returns from wheat 
harvested as grain with wheat grazed by 
steers. 
(5) Amounts of grain required to finish 
the cattle that have been fed different winter 
rations. 
(6) The value of adding blacks~ap molasses 
to a ration of ground ear corn, soybean meal, 
and timothy hay. --A. J. Dyer 
Wintering 400# Calves -- A. J. Dyer 
A Comparison of Winter Rations Fed to Pro-
duce One Pound Daily Gain Per Head 
After the program opportunity will be given for 
those who desire to secure information about other 
experimental projects and to see livestock in college 
breeding herds and flocks. 
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Attendance 
Anyone interested in farming is cordially invited 
to attend this meeting. 
Where 
The meeting is held at the College of Agriculture, 
University of Missouri, which is located in Columbia, 
Missouri. The meetings will be held in the Livestock 
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RUMINANT NUTRITION 1 
W. H. Pfander, C. C. Brooks2, J. E. Comfort, A. J. Dyer 
The Animal Husbandry Department has an extensive research program designed to 
obtain basic information on ruminant nutrition. In cooperation with the Departments of 
Agricultural Chemistry, Dairy, and Veterinary Medicine and Surgery, we have studied the 
effect of fat, molasses, minerals, diethylstilbestrol, urea, and cud inoculation on the perform- . 
ance of sheep and (or) cattle. 
Effects of Comp~unds on Use of Cellulose in the Rumen 
The effect of a number of compounds on cellulose utilization by rumen microorganisms 
has been studied. Initially the compounds were tested in the artificial rumen. Later, those 
compounds that produced interesting effects in the artificial rumen were added to the daily 
rations of yearling wethers fed a basal ration of 2 pounds cottonseed hulls and .2 pounds cas-
ein, with a mineral mixture (limestone, bonemeal, salt and Co Cl2) free choice. 
Fecal collections were made with the aid of a plastic bag. The digestibility of the 
cellulose and crude protein of the rations was determined by the chromic oxide reference 
m ethod. 
A. The Effect of Soluble Carbohydrates 
Cellulose digestion in the artificial rumen was increased by the addition of 5 percent 
of molasses or 3 percent of lactose or corn starch. The addition of more than 10 percent of 
r~oiasses decreased cellulose digestion. 
Sheep receivi.ng 0.15 pound of molasses (a,bout 6 percent) daily digested more protein 
and cellulose than sheep on the basal ration. The additicm of .30 pound of molasses (about 
12 percent) lowered the cellulose and' protein digestion. One-tenth pound of corn slightly in-
creased protein digestion. · 
Ration 
Basal 
+ 0 .15 pound molasses 
+ 0.30 pound molasses 
+ 0 .1 0 pound ground corn 
Coefficients 
Cellulose 
41.9 
46.2 
40.2 
41.5 
of Apparent Digestibility 
Crude Prote in 
37.5 
37.9 
. 30.3 
40.1 
It was concluded that the level of molasses needed to obtain optimal c~llulose utiliza-
tion was less than 10 percent. 
B. The Effect of Fat 
Since over 50 percent of the domestic soap market has been replaced by synthetic 
detergents , a number of manufacturers have been placing inedible fats in animals feeds. The 
use of fat as an energy source for swine and poultry has obtained wide acceptance, but fats 
have been known to cause digestive upsets in ruminants. 
1 The care and management of the experimental animals was under the direction of W · C · 
Elljs, E. H. Paschang, and William Donaldson. 
2Now Associate Professor of Animal Husbandry, Virginia Polytechnic Institute, Blacksburg, 
Va. 
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In the artificial rumen cellulose d igestion was decreased 40 percent by the addition 
of 1 percent of corn oil. Higher levels of corn oil caused a further depres sion in cellulose 
digestion. 
Theadditionof0.07 or 0.14 pound of corn oil to the basal ration de pressed cellulose 
and protein digestion of sheep, and the addition of 0.0 7 or 0.14 pound of lard depressed cellu-
lose digestion. 
Coefficients of Digestibility 
Ration Cellulose Crude Protein 
Basal 
+ .07 pound corn oil 
+ .1 4 pound corn oil 
+ .07 pound lard 
+ .14. pound lard 
* Diffe rence s ign-:ic-:f-:-i c_a_n_t_( p,=-;z-=--. 0~-5--) ______ _ 
** Difference highly significant (PLO 1) 
41.9 37.5 
27.1~< 34.7 
16.6t.<* 27.7 
36.4 37.8 
34.4>:< 38.9 
The sheep fed on the rations containing added fat scoure d and had foul smelling rumen 
ingesta. 
The cellulolytic m.icroorganisms of sheep fed high fiber rations do not tole rate added 
corn oil or lard. 
~ . The Effect of Alfalfa As h 
Third cutting, le afy, green alfalfa hay was obtained from 3 types of Missouri soil. 
The alfalfa was ashed and analyze d for some of the minerals which are be lie ve d to be import-
ant in ruminant nutrition. The soil types on which the alfalfas were grown and the results of 
the analy se s are shown below: 
Soil type on Trace Minerals, PPM 
Ash ~hich gr~wn _ o/oCa o/oMg o/oK Cu Co Mn Zn 
1 Sarpy - sandy loam 17. 0 2. 05 5.62 88 1.25 200 178 
2 Kn.ox:-silt loam 14.8 2. 94 5.82 120 1.25 656 390 
3 Hagerstown-loam 16 . 3 3.94 5.15 160 .96 544 700 
Table 1 - The Effect of Alfalfa Ash and F'at on the Weight Gain, Cellulose Dige stion and 
Fatty Acid Production in Wethers 
Avg. o/o Mg. o/o Volatile 
Daily Cellulose Fatty Acids 
Group Ration Gain Digested Produced 
1 Basal Ration 0.12 42.5 3.5 
2 + .04# ash 1 0.21 46 .4 5.7 
3 + .04# ash 2 0 . 13 44 . 3 4.1 
4 + .04# ash 3 0.12 42.5 3.9 
5 + 6o/o lard i·.06 24. 0 2.4 
6 + 6o/o lard + .04 # ash 1 0.18 34 .9 4.1 
Two facto;s in alfalfa ash seem to aid in cellulose digestion. One f ac tor helps ove r-
come the depressing e ffect of fat on the rumen organisms and is probably due to the buffering 
and surface effects of the ash. Th~s response has bee n found in a ll samples of ash ~hat have 
been· tested. The second effect is probably due to the presence of a mineral or minerals othe r 
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than those now known to be essential for ruminant nutrition, or maybe due to a better balance 
of known minerals, that is only shown by ash from fertile soils. 
Studies with the artificial rumen and with sheep have not yet enabled us to determine 
the minerals or combination of minerals responsible for the favorable effect of alfalfa ash on 
cellulose digestion. 
D. The Effect of Ste roid Compounds 
When diethylstilbestrol (stilbestrol) is implanted in wethers or steers their rate and 
economy of gains are increased. Some of the response from steroid compounds may be due 
to an effect on the rumen microorganisms. 
Our tests in the artificial rumen showed that 2-20 p .p.m. of diethylstilbestrol, or 
20 p.p.m . of estrone or cholestrol increased cellulose digestion. 
Whe n 10 or 20 mgms. of stilbestrol were added to the basal ration of wethers, the 
coefficients of digestibility of cellulose and prote in were increased. 
Ration 
Basal 
+10 mgm. stilbestrol 
_+20 mgm. stilbestrol 
Coefficients of Digestibility 
Cellulose Prote in 
41.9 37.5 
47.8 43.2 
48.7 44.7 
Sheep that r eceived 20 mgm. of stilbestrol for more than three weeks lost appetite, 
had s wollen secondary sex organs and decreased intestional tone. The sheep recovered 
rapl.dly when injecte d with l 00 mgm. of testosterone. 
E. The Effect of Nitrogen and Carbohydrate Combinations 
Cattle have been reported to utiliz e the fiber of hay or corn cobs more effectively 
when urea and starch are present. Two trials to s tudy the effect of urea on the utilization of 
high fiber rations we re conducted with sheep. In the first trial ·a mixture of two parts urea 
and 8 parts corn replaced 0 .1 pound of the casein in the basal ration. The daily weight gains 
and the volatile fatty acid levels of the rumen ingesta were greater whe n a corn-urea mixture 
replaced 50 percent of the case in protein. 
Volatile 
Ration 
No. Daily Coefficient of Dig. Fatty Acid 
Sheep Gain Ce llulose Protein in Rume n 
5 .20 41.9 37 .5 4.1 Basal 
5 .26 42.5 45.3 4.9 
1/~ of Casein 
replaced by Corn & Urea 
The second trial was des igne d to compare the value of corn vs. molasses, soybean 
meal vs. casein, and true prote in vs . N.P.N. (urea) as supplements to 1.6 pounds of two - year -
old timothy hay c ut in late bloom. 
All sheep received 1.6 pounds late cut two-year-old timothy hay, mineral, and Vitc.mi n 
A and D supplement. All rations supplied e qual amounts of digestible nitrogen and energy· 
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The combination supplement containing corn, soybean oil meal and urea was most 
effe ctive in supporting body ·weight gain in yearling wethers fed poor quality timothy hay. 
Comparisons 
Corn, 0.15 lbs. vs. 
Molasses, 0 .2 lb. 
Casein, 0.2 lb . vs. 
Soybean m e al, 0 . 36 lb . 
1/2 of Prote in Replace d by Urea vs. 
No urea 
Gain in Weight (lbs . ) 
Avg. Avg. Daily 
11.2 .10 
10.0 .09 
6 . 0 106 
15.2 .14 
12.5 .12 
8.8 .08 
Me thods of Producing Choice Steers 
VFA 
Avg. 
4.89 mgm.% 
4.34 
4.50 
4. 72 
4.48 
4.75 
Since urea inc reased the utilization of a low quality timothy hay ration for sheep, an 
experime nt was designe d to test its value in a fattening ration containing no hay (corn cobs 
were us e d for roughage). 
Twe nty - two Angus * steer calves born early in 1953 were divided into two equal lots 
on Decembe r 16, 1953. 
Lot 1 was fed a mixture of corn and cob meal and ground cobs (76: 16 parts by weight) 
free c hoice. Enough supplement to provide 2 pounds of cottonseed meal, 1.4~ pounds of 
molasses a nd 0.1 pound of vitamin A per steer per day was mixed with the corn and cob mix-
ture. Bone m eal and s alt (1: 1) were fed free choice. The molasses was added to increase . 
palatability, s timula te rumen organisms, and to provide a mild laxative to offset the cotton-
s e ed m eal. 
In expe rime nta l lot 2, 61 grams (0.134 pounds) of urea and 1 pound of corn and cob 
m e al r e placed 1 pound of cottonseed meal. 
The c obs which were not eaten were r e moved from the troughs and weighed back. 
Stee r s fe d ure a gained as well as those in the check lot during the first two months. 
Whe n the cattle we re on full- feed the gains of the steers in the check lot were greater than 
the gains in the urea fe d lot. 
The Va lue of U r ea for Fattening Steers on a Ration Containing No Hay 
I II 
Ave rage initia l weight, lb. (12/16) 
Ave r a ge we ight lb. (3/10) 
Gain, 84 days, lb 
Average daily gain, lb. 
Average daily fe ed 
Ground e ar corn, lb. 
Ground. cobs , lb ; 
Molasses, blackstrap, lb. 
Cottonseed m e al, lb. 
Vitamiq A (2 250 A/gm . ) lb. 
Urea, (262) grams 
Minerals 
Crude fibe r consumed, lbs . 
538 
699 
161 
1.92 
12.1 
2.3 
1.45 
2.0 
.. 1 
+ 
1. 71 
*There was one Herefor d steer in each lot and one Shorthorn steer in Lot 2. 
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538 
684 
146 
1. 74 
13.1 
1.9 
1.45 
1.0 
.1 
61 
+ 
1.66 
Effect of Inoculating Ruminants 
Yearling steers wintered on corncobs or corn silage were divided into two groups 
and one-half' of each group were given two 100 ml. inoculums before being taken to pasture. 
The inoculums were obtained from a steer wintered on fescue pasture. 
The ·weight changes of control and inoculated steers after having been taken to pasture 
are shown below: 
Yearlings Wintered on Cobs 
11 day loss 
18 day loss 
. 26 day loss 
Yearlings Wintered on Silage 
11 day loss 
18 day loss 
26 day loss 
Controls 
-29 
-30 
+ 4 
-41 
-60 
-29 
Inoculated 
-43 
-48 
- 5 
-43 
-55 
-26 
(each value is the mean of four or five steers) 
There was no apparent benefit from the inoculation, but the dosage used may .have 
been inadequate. The experiment will be repeated using 5 inoculums of 500 ml. at three- . 
day intervals. 
One-half of the lambs born as twins in March and April were inoculated weekly with 
10 ml. of fresh rumen fluid obtained from a fistulated ewe on pasture. The other twins 
served as controls. 
The weight increases of the lambs from birth to seven weeks are summarized below: 
Sex 
Twin Ewes 
Twin Rams 
Mixed Twins 
All Lambs 
'k*Difference significant (PL.01) 
Number 
of twins 
5 
6 
12 
23 
Weight Gains . 
Controls Inoculated 
18.2 19.9*'-~ 
16.2 21.0 
21.8 21.6 
19.6 21.0 
The inoculated lambs made slightly faster daily gains from birth to seven weeks of 
age, but a number of the control lambs gained faster than their inoculated twins. 
Since all lambs were confined with the ewe flock at night and the watersupply often 
contained cuds from the ewes, the control lambs had an excellent chance of getting natural 
inoculums early in life. Under these conditions it does not seem to be advantageous to inocu-
late young ruminants. 
Trios of yearling wethers were fistulated and given one million units of penicillin 
(I.M.). One wether in each unit was given fresh rumen inoculum, one was given lypholyzed 
rumen contents and one served as a control. Samples of rumen contents were drawn from 
the sheep at intervals, examined for microflora and analyzed for volatile fatty acids. The 
data obtained thus far indicate that the inoculations may help sheep recover normal rumen 
function. 
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Observations on Other Compounds 
The highest cellulose digestion was obtained in the artificial rumen when the inoculums 
used came from sheep fed corn silage and legume hay. 
Conclusions 
1. To obtain maximum utilization of rations that are high in fiber, the following compounds 
should be present: 
a. 3-5% of soluble carbohydrate. 
b. A very soluble nitrogen source (urea or casein) and an relatively insoluble sou~e 
of N (corn protein and oil meal). 
c. Low levels of diethylstilbestrol (if the animal can tolerate them). 
d. Some fresh forage or good quality silage. 
e. Alfalfa from fertile soil. 
2. Cellulose utilization is reduced by the addition of more than 1 o/o corn oil or 3o/o lard, more 
than 10o/o of molasses or by a combination of molasses and alfalfa ash or by high levels of 
trace minerals. 
3. Cattle appear to fatten well on a ration that contains no hay. Better gains were obtained 
when 2 pounds of cottonseed meal were fed per steer per day than when urea and corn and 
cob meal replaced 1 pound of the- cottonseed meal. 
4. Cud inoculations have not improved the performance of cattle or sheep under our conditions. 
EFFE,CT OF LEVEL OF FEEDING ON EFFICIENCY OF PRODUCTION AND 
CARCASS QUALITY 
L. F. Tribble, J. F. Lasley, S. E. Zobrisky 
Tlie surplus of lard, its low price, and the decreased ·demand for fat pork make it 
necessary to improve the meatiness of our hogs and reduce the percent of fat. One way in 
which this might be accomplished would be to limit the amount of feed to the growing-fatten-
ing pigs. Thus, the hogs would grow rather than fatten as growth takes precedence over 
fattening when an animal is on a restricted diet. 
This experiment was designed to study the effect of limited feeding on the efficiency of 
production and carcass quality. It was further designed to study the extent to which the feed 
should be restricted and at what stage of the growing-fattening period the food should be re-_ 
stricted if this proves to be an effective method of production. 
The design of the experiment is shown in Table 1. Purebred Hampshire hogs were 
used, Treatments were subdivided into (a) barrows and (b) gilts. The ration fed is shown in 
Table 2. 
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Table 1 - Design of Experiment 
Treatment 
1 2 3 4 52 
a-Barrows 85o/o · Full 75% 65 FF to 
80 lb. 
b-Gilts Full Fed Full Fed1 F.F.1 L.F. to 
Fed1 Slaughter 
1 Based on the feed consumption of the full fed group 
2Limited to 75% during the last part of the feeding period 
Ingredients 
Ground yellow corn 
Tankage 
Soybean oil meal 
Wheat shorts 
Minerals1 
Cod liver ou2 
Antibiotics 3 
B Vitamin Supp.4 
Table 2 
1Equal parts of limestone, bonemeal and salt 
2Contained 2250 I. U. Vitamin A and 400 I. U. Vitamin D per gram 
3contained 1.8 grams aureomycin/lb~ 
62 
FF to 
125 lb. 
L.F. to 
Slaughter 
· 4 Contained 2 grams. of riboflavin, panthothenic acid and nicotinic acid per lb. 
72 
FF to 
15 0 lb. 
L.F. to 
Slaughter 
Pounds 
1435 
200 
200 
100 
40 
10 
10 
5 
The data on the rate and efficiency of gains are shown in Table 3. Restricting the 
feed intake reduced the rate of gain according to the degree to which the feed was restricted. · 
The group of pigs which were full fed throughout the exp~rimental period, gained 1.6 pounds 
per head per day and the rate of gain decreased to 1.34, 1.05 and 0.94 pounds per head per day 
for the groups which were limited to 85, 75 and 65%, respectively. 
Table 3 - Results of Rate and Efficiency of Gains on A Restricted Ration 
FF to FF to FF to 
150 lbs. 125 lbs. 80 lbs. 
LF 75% LF 75% LF 75o/~ LF LF LF 
Treatment FF to 200 to 200 to 200 85% 75% 65% 
No. of pigs 12 12 12 12 12 12 12 
Avg. No. Days 
on Feed 105 115 118 125 125 155 170 
Avg. Init. Wt. 50 50 50 49 50 50 50 
Avg. Final Wt. 216 214 214 214 217 212 209 
Avg. Daily Gain 1.58 1.43 1.39 1.32 1.34 1.05 0.94 
, Avg. Daily Feed 6.3 5.6 5.5 4.9 5.0 4.2 3.8 
Feed/1C>O# Gain 392 -392 398 391 371 407 409 
The group which was limited to 85 percent of the feed consumed by the full fed group 
made the most efficient gains of all lots in the entire experiment. The groups which received 
75 and 65% of a full feed were only slightly less efficient than were those in the full fed lot. 
The pigs which were full fed up to a certain weight and then limited fed had rates of 
gain which were dependent upon the length of time which they were limited fed. The feed 
required per unit of gain was the same as for the full fed group of pigs. 
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From the production standpoint, there appears to be no advantage of limited feeding 
over full feeding for any of the treatments except that of limiting the feed to 85% of full feed. 
However, an extra feeding period of 20 days was r e quired fo r this group and more labor was 
involve d in feeding which may offset the advantage of the increased feed efficiency. 
Barrows on all treatments made faster gains than did the gilts but the gilts were more 
efficient on all but one treatment . 
Carcass data was obtained on all animals except a fe w of the gilts which were kept for 
breeding. The carcass data are shown in Table 4. 
Although there was considerable variation in dressing percent within feeding levels, 
the tendency was toward a lower dressing percentage as the level of feeding was decreased. 
Barrows dressed slightly higher than did the gilts in all tre atme nts. 
The perce nt of fat varied directly with the leve l of feeding while the percent of lean 
varied inversely with the level of feeding. 
The level of feeding had no effect on the carcass length; all hogs averaged 28.5 inches 
in length from first rib to aitch bone. 
The size of the ham muscle increased as the l eve l of feeding decreased. One explana-
tion for this may be in that the more the feed was limite d the longer it took to get the hogs to 
200 pounds . T he refore, the increased size of the musc le may have been due to differences in 
age of the pigs. The si.ze of the loin muscle varied in a similar manner. 
Back fat m e asureme nts were t aken on the live hog by the probe method at 100, 150, 
and 200 pounds. At 100 pounds there was no differe nce between any of the groups in amount of 
back fat. When back fat measurements were take n at 150 pounds, significant differences were 
apparent between the full fe d lot !:\ and the most limite d fe d groups, namely, the 75 and 65% 
full fed lots . The live hog back fat measurem ents which were taken at 200 pounds followed 
the same pa ttern of those obtained from the carcass, but on the ave-rage, the live hog measure-
ments we re about 5 mm. less than those obtained from the carcass. The live hog back fat 
m e asurements taken at 200 pounds were highly correlated with the pe rcent of fat obtained 
from the carc ass . There was no correlation between back fat measurements taken at 100 
pounds and yield of fat in the carcass . 
The distribution of the carcass grade:=;. is shown in Table 5. The carcasses were 
gr aded according to U. S. D. A . standards into choice 1, 2, 3 and medium grades. They also 
we re given a quality grade based on firmness and col o r. The more the feed was restricted 
the higher the percentage of medium carcasses produced and the lower the quality of the 
carcasses. Pigs which were full fed to 150 pounds and then limited fed to slaughter produced 
satisfactory carcasses . The carcasses from the full fed hogs ranked high in grade and 
quality. The majority of the carcasses from the most limited fed hogs, 75 and 65 percent of 
full feed, were in the medium grade and were graded low in quality. The hogs on the most 
restricted rations did not carry enough finish for a desirable carcass. 
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Table 4 - The Influence of Level of Feeding on Carcass Composition 
No. Adjusted %of 4 Ham Loin Back Live 
of Live Dressing Lean o/o Length Area Area Fat BF. 
Treatmei\tS Hogs wt.l Percent Cuts2 Fat3 MM. ' mm. mm. mm. mm. 
F'ull fed 11 208 78 38.5 18 722 7505 3332 43 37 
85o/o F. F. 11 207 77 39 16 728 7693 3765 41 37 
75% F .. F. 12 201 76 40.1 15 718 8005 4071 38 33 
65% F. F. 11 196 76 40.0 15 711 8921 3965 39 31 
FF to 80 lbs. 
75% FF to 
Slaughter 9 206 76 38.8 16 726 7742 3626 42 37 
FF to 125 lbs. 
75% FF to 
Slaughter 11 204 77 39.1 16 722 7552 4033 40 36 
FF to 150 lbs. 
75% FF t0 
Slaughter 11 206 77 38.6 17 720 7464 3686 42 35 
1weight after a 24 hour shrink and adjusted to a uniform fill. 
2% of ham, loin, Boston butt and picnic of adj. live wt. 
3.% of fat back, leaf fat and fat trim of adj . live wt. 
':~;'able 5 - Grade and Quality Variation of Hampshire Hogs on Various Levels of Feeding 
From 250 to 220 Pounds 
Distribution Based on Method of Feeding, Grade and Quality Scores (Percent) 
Number of Hogs= 12 10 12 9 11 11 11 
Full Full Full Restricted Restricted Restricted 
Level Fed Ration Ration Ration to 85% of to 75% of to 65% of 
to to to Full Full Full 
Grade Full 150 lbs. 125 lbs ·. 80 lbs. Ration Ration Ration 
and Ration then then then From From From 
Quality to 75% to 75o/o to 75% to Weaning to Weaning to Weaning to 
Score Slaughter Slaughter Slaughter Slaughter Slaughter Slaughter Slaughter 
Medium 10.0 16.7 33.3 18.1 54.6 54.6 
Quality 1 100.0 33.3 
Quality 2 50.0 100.0 50.0 33.3 66.7 
Quality 3 50.0 50.0 33.3 33.3 
Choice 1 83.3 90.0 83.3 55.5 72.7 45.4 45.4 
Quality 1 90.0 100.0 90.0 100.0 87.5 80.0 100.0 
Quality 2 10.0 10.0 12.5 20 :0 
Quality 3 
Choice 2 16.7 11.2 9.0 
Quality 1 100.0 100.0 100.0 
Quality 2 
Quality 3 ----
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EFFECT OF LIMITED FEEDING ON PASTURE ON EFFICIENCY OF PRODUCTION AND 
CARCASS QUALITY 
L. F . Tribble, J. F. Lasley, S. E. Zobrisky 
In e arlier work at this station Weave r reported that in order to obtain the most econ-
omical gains when feeding hogs on good pasture , the feed should be limited. This experiment 
was des igned to extend this study and to ob serve the e ffec t which this type of feeding would 
have on the carcass. 
The design of the experiment was as follows: Lot 1 full fed in dry lot; Lot 2 80 per-
cent full fed in dry lot; Lot 3 full fed on rape pasture; Lot 4 80 percent full fed on rape pas-
ture; Lot 5 70 percent full fed on rape pasture. 
The ration fed was the same as the one fed in the first experiment, except that no B 
vitamins we re added to the ration. The pasture wa s fair during the early part of the experi -
ment but due to the very dry conditions the pasture was very poor throughout most of the 
experimental period. Thus no conclusions can be made as to how a good pasture would affect 
this type of production. 
The data on rate and efficiency of gains are s hown in Table 1. The two lots of pigs 
which were on full fe e d made the same rate of gain but the pigs on pasture made the most 
efficient gains. 
The full fed pigs consumed more feed than the es timated le vel on which the limited 
feeding was based and the limite d fed pigs re ce ive d only · 70 , 78 and 67 percent of the con-
s umption of their corresponding full fed lot s. Lots 4 and 5 were closer to the planned leve l 
.of fe e ding due to an increase d level during the l a tter part of the experimental period. 
The pigs in lot 2 (70 pe r cent full fed ) m ade more e ffi c ient gains than pigs in any of the 
lots. The pigs that were limite d fed on pasture made gains whic h were comparable to the full 
fe d lots in e fficiency. All lots of pigs in this expe rime nt made more e fficient gc_ins than 
those in the previous experiment. . 
These data, toge ther with the results of the first experiment, indicate that more 
efficient ga ins may be obtaine d in dry lot by limiting the feed. The e xte nt to whic h the feed 
may be limited is probably not les s than 70 percent and possibly a higher level would be more 
desirable. 
Four hogs from each lot were slaughtered when they weighe d 200 pounds and carcass 
data was obtained. These data are shown in Table 2. The dressing percent, average back 
fat, and percent of fat all vary directly with the le vel of feeding and the percent of the four 
lean cuts varied inversely with the level of feeding. This was in agree ment with r esults of the 
first experiment. 
Three of the eight full fed hogs slaughte red had carcasses which graded Choice No. 2, 
while the remainder grade d Choice No. 1. Of the 12 limited fed pigs slaughtere d, seven had 
medium grade carcasses and only five were Choice No. 2. All of the pigs on the lowest level 
of feeding were of medium grade. All carcasses were graded for quality including softness 
and color. All full fed pigs had top quality carcasses while only seven of the limited fed pigs 
had top quality carcasses. The low quality carcasses were divided betwee n the limited fed 
groups, with two each in Lots 2 and 4 and one in Lot 5. 
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These data indicate that none of the levels of limited feeding were satisfactory from 
the carcass quality standpoint. When all phase s of production and carcass quality are con-
sidered it is doubtful if any of the se levels of limited feeding are practical. 
Table 1 - Effect of Limited Feeding on Rate and Efficiency of Gains 
Lot 1 2 3 4 5 
Treatment 
Avg. No. Days 
No., of pigs 
Avg. Init. wt. 
Avg. Final wt. 
Avg. Daily gain 
Avg. Daily Feed 
Feed per 100 lb. gain 
Full 
F eed 
Dry lot 
108 
9 
44.2 
206 
1.5 
5.7 
382 
80% FF 
Dry lot 
133 
10 
43.3 
204 
1.2 
4.0 
326 
Full 
Feed 80% FF 
Pasture Pasture 
107 151 
10 10 
44.9 41.2 
206 207 
1.5 1.1 
5.4 4.1 
354 375 
_______ T_a:;--b_l_e_2_-_T.=.....:h_e.::._I;__n.:..:;f_lu.:.:.e.::...n::.::..:.ce.::._o:..:f:......=Level of Feed on Carcass Compos it ion 
Avg. 
Live 
wt. 
after 
24 hr. o/o of Avg. Ham Loin Back 
No. shrink Dress- 4 lean o/o length area area fat 
Lot_ pigs lbs. 'ing o/o cuts* Fat~'* mm. mm . mm. mm. 
1 4 197 77 37.9 17.6 737 6522 3093 44 
2 4 197 77 39.2 15 .6 740 6041 3185 39 
3 4 198 77 37.3 17.3 738 6810 3313 44 
4 " 4 201 73 37.2 14.5 738 6681 2975 39 
5 4 200 75 40.1 12.4 741 8305 3474 34 
*Perce nt of ham, loin, Boston butt and picnic shoulder based on shrunk live weight. 
**Percent of"back fat, leaf fat and fat trim. 
PROTEIN SUPPLEMENTS FOR SWINE 
L. F. Tribble, W. H. Pfander 
1. Protein Requirement for Weanling Pigs in Dry Lot: 
70% FF 
Pasture 
159 
10 
44.4 
205 
1.0 
3.6 
352 
Live 
hog 
back 
fat 
probes 
mm. 
38 
36.5 
40 
34 
30 
The National Research Council recommends the follo~ing levels of protein for grow-
ing-fattening pigs. 
Weight lbs. 50 100 150 200 250 
Percent . protein o/o 18 16 14 13 12 
Antibiotics have been reported as having a protein sparing effect for growing-fatten-
ing pigs. Thus, if an antibiotic is included in a ration which is well fortified with vitamins, 
t he above levels of protein may be higher than necessary. 
' 
An experiment was set up to study the protein requirement of growing-fattening pigs 
in dry lot when the diet contained an antibiotic. The rations used are shown in Table 1. 
Four levels of protein were fed (18%, 16o/o, 14% and 12o/o) up to 100 pounds and then 
the level of protein was reduced 2% for the remainder of the experiment. 
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Two lots of six pigs each were placed on each level of protein with the six heaviest 
pigs in one lot and the six smallest pigs in the other lot. The lots with the largest pigs aver-
aged about 50 pounds at the start of the experiment and the other lots averaged about 39 
pounds. 
All lots were hand-fed all that they would eat twice daily. 
Table 1 - Rations 
Percent protein 18 16 
Ground yellow corn 740 790 
Soybean oil meal 100 80 
Tankage 100 80 
Wheat shorts 50 40 
Salt 5 5 
Limestone 
Vit. A & D Supplement! 2.5 2.5 
14 
840 
56 
56 
28 
5 
5 
2.5 
12 
885 
36 
36 
18 
5 
10 
2.5 
10 
940 
16 
16 
8 
5 
10 
2.5 
B Vitamins2 + + + + + 
Antibiotics3 3 3 3 3 3 
----------------------------------~· ---
!containe d 2250 I. U. vitamin A and 400 I. U . vitamin D per gram 
2Furnished 0.8 grams riboflavin, 4.5 grams pantothenic acid, 5.0 grams nicotinic acid and 
100 grams choline chloride. 
3contain 1.8 grams of aureomycin and an appreciable quantity of vitamin B 12 per pound. 
Table 2 - Results 
to approximately 100 lbs. 
Level of protein % 18 16 14 12 
No. of pigs 6 6 6 6 6 6 6 6 
Days to reach 100 lbs. 39 53 39 53 46 60 39 60 
Avg. Init. V.. t. 50;3 38.5 52.2 37.2 50.2 40.2 51.5 38.5 
Avg. Final Wt. 100.3 99.8 109 99.3 105.7 109 103 102.7 
Avg. Daily Gain 1.28 1.16 1.45 1.17 1. 21 1.15 1.32 1.07 
Feed/1 00 lbs. Gain 310 300 274 335 340 349 350 378 
100 to 200 lb s. 
Level of Protein % 16 14 12 10 
No. of pigs 6 6 6 6 6 6 6 6 
Days from 100 to 
200 lb s . 63 57 56 64 56 57 63 71 
Avg. lnit. Wt. 100.3 99.8 109 99.3 105.7 109 103 102.7 
Avg. Final Wt. 198 198 202 206 198 203 201 210 
Avg. Daily Gain 1.54 1.72 1.67 1.63 1.65 1.65 1.55 1.52 
Feed/100 lbs Gain 388 347 350 385 365 388 391 438 
Total Period 
Level of Protein % 18-16 16-14 14-12 12-10 
No. of Pigs 6 6 6 6 6 6 6 6 
Days to reach 200 lbs. 102 110 95 117 102 117 102 131 
Avg. lnit. Wt. 50.3 38.5 52.2 37.2 50.2 40.2 51.5 38.5 
Avg. Final Wt. 198 198 202 206 198 203 201 210 
Avg. Daily Gain 1.44 1.45 1.58 1.42 1.45 1. 39 1.46 1.31 
Feed/1 00 lbs. Gain 362 329 . 321 367 356 372 377 415 
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Results 
The results are shown in Table 2. 
A. To Approximately 100 lbs. · 
Pigs with an initial weight of 50 pounds and receiving 16 percent prote in made faster 
and more efficient gains than did pigs of the same weight on other levels of pr otein. The pig 
on 18 percent protein also made very efficient gains. Although their gains were no faster tha 
those 9n 14 and 12 percent protein, the high feed efficiency is an indication that 18 percent 
protein was nearer the .protein requirement of the pigs than the lower levels of 14 and 12 per 
cent. This becomes _m ,ore apparent when the smaller pigs, ave rage initial weight of 39 
pounds, are considered. Although there is no difference in rate of gain for the smaller pigs 
on 18, 16 and 14 percent protein, the feed efficiency varies directly with the level of protein 
fed. 
For pigs with initial weights of 39 to 50 pqunds, a ration containing 16 percent proteir 
gave the best results when the pigs were carried to 100 pounds. However, for the smaller 
pigs, a ration containing 18 percent protein appeared to be ne are r the requireme nt. 
B. From 100 to 200 Pounds. 
The level of protein was reduced by 2 percent ori all lots whe n they reached approxi-
mately 100 pounds. In the period from' 100 to 200 pounds, there was little difference in the 
performance of the pigs on the three higher levels of protein. Howeve r, the pigs on the two 
higher levels, 16 and 14 percent, did make slightly more efficient gains. The pigs on 10 
percent protein made slower gains and required more feed per unit oi gain than pigs on highE 
levels of protein. 
C. Total P e riod. 
For pigs with inital weights of 50 pounds, 16 percent protein (which was reduce d to 
14 percent when the pigs weighed 100 pounds) proved to be the be st level of prote in for 
growing-fattening pigs in dry lot. However, for pigs weighing less than 50 pounds the best 
l e vel of protein is probably nearer 18 percent. 
These data indicate that the levels recommended by the National Re sea rch Council 
may be slightly higher than is necessary for the particular weight ranges. This m e ans that 
perhaps the leve l of protein in the ration can be reduced at a lighte r we ight than is now re ~ 
commended. For example, pigs weighing 50 to 75 pounds may be fed rations containing 16 
,percent protein rather than 18 percent. 
These data also indicate that for pigs weighing less that 50 pounds, 18 percent proteir 
should be recommended. Rations containing 12 percent and reduced to 10 percent at 10_0 
pounds do not contain enough protein for fast efficient growth of pigs with initial _weights of ' 
39 to 50 pounds. 
Protein Supplements for Growing- Fattening Swine 
Experiment 1 
40 Duroc - Poland crossbred pigs were divided into 4 lots and fed shelled corn free 
choice with the supplements shown in Table 1. 
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Table 1 - Protein Supplements for Swine fe d Free Choice with Shelled Corn 
Supplement 1 2 3 
Soybean oil meal --- --- 200 150 
Tankage 
Wheat Shorts 
Antibiotic Supple ment 
A & D Supplement 
B Vitamins 
300 
------
4.5 
3. 75 
-- ----
Antibiotic Supplement contained 1.8 grams aureomycin pe r lb. 
100 100 
------ 50 
4.5 4.5 
3. 75 3. 75 
------ ------
4 
150 
100 
50 
4.5 
3. 75 
·4 
A & D Supplement contained 2250 I. U. of Vitamin A and 400 I. U. Vitamin D per pound 
B Vita mins contained 2 grams pe r pound of riboflavin, pantothenic acid and nicotinic acid 
Table 2 - Re sults 
Lot No. 1 2 3 4 
Total Pig Days 910 868 882 882 
No. Pigs 10 10 10 10 
Avg. No. Days 91 87 88 88 
Avg. Init Wt. 54.9 54.9 55.2 59.1 
Avg. Final Wt. 207.9 201.:3 217.7 208.5 
A vg. Daily Gain 1.68 1.69 1.84 1.69 
Total Feed Corn Supp. Corn Supp. Corn Supp. Corn Supp. 
4189 593 3925 1181 4620 1221 3770 1514 
Avg. D. F eed 4.6 0.65 4.5 1.36 5 .2 1.38 4.3 1.7 
F eed/1 00 lb . Gain 274 39 268 81 284 . 75 252 101 
Summary 
1. Pigs on a supplement composed of soybean oil meal, tankage, wheat shorts and aureomycin 
made faster gains than pigs on other supplements. 
2. Pigs on a ration composed of corn and tankage supple mented with antibiotic rriaue very 
effi c ie nt gains and r e quire d only 274 pounds of corn and 39 pounds of tankage per 100 
pounds gain . 
3. Pigs in lots 2 and 4 consumed more protein supplement than they required as they con-
sumed a ration that taverage d 18o/o and 19o/o protein r e spective ly which is higher than is 
necessary when the r ation c onsumed by lots 1 and 3 contained an average of 15o/o and 16o/o 
protein r espe c tive ly. 
4 . There was no advantage to adding the B vitamin supplement in this trial, and there is no 
explanation for the difference in results between the pigs in lots 3 and 4. 
A STUDY OF SOME PROBLEMS INVOLVED IN PRODUCING FAT 2- YEAR - OLD STE;:;ERS 
UNDER DIFFERENT SYSTEMS OF MANAGEMENT AND RATIONS 
A. J. Dyer 
The 54 head of yearling steers used in this t es t were delivered to our feedyard on 
October 21, 1952, in thin condition and at an ave rage cost of $172.57 pe r head. They averaged 
659 pounds each in Kansas City and 613 pounds on arrival. Until the e xpe riment was initiated, 
a ll were fed in dry lot a ration of red clover hay, wheat straw, steame d bonemeal 
and salt. At the be ginning of the te st, the y average d 682 pounds. The r e sults 
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reported herein cover the period from December, 1952, until the last cattle were sold in . 
January, 1954, and encompass three phases involved in cattle feeding: wintering, grazing, and 
full fee ding. In the wintering test, comparisons were made of dry lot rations and winter 
pastures. After April 10, 1953, the following items were studied: (1) the effect of winter gain 
on pasture gain, (2) wheat pasture to meat vs. wheat for grain, (3) wheat and fescue - ladino pas-
ture s compared. During the fattening phase in dry lot after July 23, the following items were 
studie d : (1) the effect of winter and pasture gains upon the amounts of ·g~ain and time required 
to finish the cattle in dry lot to the grade of choice, and (2) the value of adding molasses to a 
fatte ning ration containing carbonaceous roughages. The results are included in Table 1. 
From Table 1 can be determined the amounts of feed required to produce fat two-year-
old steers under each system of management employed in this test. Subsequent tables are 
i~se rte d for the sake of clarity and to aid in the discussion. 
Winter Results --
Thre e levels of gain . were produced: 
(1) high (lot 1) through feeding a ration of corn silage and legume hay 
(2) m e dium (Lots 2, 3, 5, 6) through two rations fe d in dry lot and two on pasture. 
(3) loss of weight when pr.oviding access to low-grade stack hay and m e adow aftermath 
(Lot 4). Table 1 indicates the total amounts of feed consumed and the amount r e quired to pro-
duce a unit of gain. 
Winte ring rations are important as such, but are even more important in the way they 
affe ct the overall production requirements and results. These will be discussed. 
The Effect of Winte r Treatment on Pasture Gain 
The gt-e at e ffe ct of winter tre atment upon pasture gain is clearly illustrated in Table 2. 
All c attle that had been wintered in dry lot lost weight during the first 12 days of the 
grazing s e a s on on fe scue-ladino pasture but during the same period and on the same fie ld 
highly s atisfac tory gains we re made by cattle that had been wintered on pasture. 
Whe n all of the s e cattle were transferred from fescue-ladino to wheat pasture , a ll lost 
we ight e xcept those that had be en . wintered poorly. 
The r e m ay be several reasons for these occurences: 
1. The rume n flora r e quired to utilize forage may be entirely different from that which 
had e stablishe d itself in the rumen of cattle wintered in dry lot; this change-over require s 
time . Ve rifi c ation for this be lief exists with Lots 6 and 2 which had made approximately the 
s a m e winte r gain, the forme r in dry lot, the latter on pasture; Lot 6 lost approximately 36 
pounds pe r head while Lot 2 gained 36 pounds per head during the first 12 days on pasture. 
2. The r ume n flora r e quired to utilize whe at may be much different from that required 
to utilize fe s c ue -ladino. Evidence for this belie f can be found in Lots 2 and 6 which had made 
e xcelle nt gains on fe scue but lost weight in the case of Lot 2 and made very little gain in Lo,t 6. 
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Table 1 - Effects of Different Systems of Manage m e nt and Rations in Producing Fat Two Year Old Steers 
Winter Treatment 
Dec . 4 -April 9 
126 days 
Lot I Lot II Lot III Lot IV Lot V ·Lot VI 
8 Head 
Full 
8 Head 
Fed on Alta 
Fed in F escue 
Dry Lot Pas ture 
Corn sil. ·Gr. ear corn 
Alf. hay Soybean meal 
8 Head 8 He ad 
Fed on Blue F e d on Blue 
Grass 
Pasture 
Grass 
Pasture 
10 Head 
Full Fed 
in Dry Lot 
10 Head 
Full Fed 
in Dry Lot 
R. Clov. hay R. Clov. hay 
Mine rals* Mine r a ls* 
, Gr. ear corn 
Soybean m eal 
R. Clov. hay 
Mine rals* 
Low qua lity: 
$tac k hay 
Mixture 
Minerals* 
Alfalfa hay 
R e d Cl. hay 
Minerals* 
Ground corn cobs 
Soybean meal 
Blackstrap Molas. 
Vitamin A concen. 
Minerals* 
Total Feed F e d: 
Corn silage 
Alfalfa hay 
Clover hay 
Ground ear corn 
Soybean m eal 
Ground corn c obs 
Molasses 
Ave rage Da ily R a tion: 
Corn silage 
Alfalfa h ay 
Clove r hay 
Ground ear corn 
Soybe a n mea l 
Ground corn c obs 
Mol asses 
Vitamin A concen . 
We ights a nd Gains: 
Initia l wt. 
Final wt. 
T otal winter gain 
Da ily gain 
Grazing Treatment 
April 10- July 23 
102 days 
Initia l wt s . 
Final wts. 
Total gain 
Da ily gain 
Combined gain to date: 
D a ily gain to da te: 
Fattening Treatme nt 
Days require d 
Initi a l wt. 
Final wt. 
Total gain 
Da ily gain 
Date sold 
Total F eed Required: 
Ground ear corn 
Soybean meal 
Timothy hay 
Selling Price $/100 lb s . 
Carcass Grades 
High 
Choice Me dium 
Low 
High 
Good Me dium 
Low 
4348.8 
824.0 
66 .5 
34.5 
6.5 
0.5 
690.8 
893.4 
20 2 .6 
1.6 
Lot I 
40.0 
440. 0(6.3 bu) 
107.0 
l{) 
'0....; 
@ >. 
1-< 
~:: ro 
1-< ;::l 
0 1:: 
u ro 
'0...., 
0.3 ~ ~ 
3. 5 0 c::: !::~ 0.85 
~:;! 
<l! 1:: ~~ 
"" ro <l! 
'2 s 
691.6 ro ~=: 
816.4 C'l ~ 
<ll.O 
1 24.8 0 s 
1.0 ~ <ll 
Lot II 
40 . 0 
583.0(8.3 bu) 
126.0 
0 . 3 
4.6 
1.0 
690.5 
797.6 
107.1 
0 . 85 
Lot III 
No 
accurate 
r ecord 
available 
675.1 
622.7 
-52.4 
- 0.4 
Lot IV 
2334.5 
195.0 
18.5 
1.5 
674.4 
849.0 
174.6 
1.4 
Lot V 
245.3 
1686.0 
122.5 
2.0 
13.4 
1.0 
30000 I. U. / h/day · 
673.0 
802.4 
129.4 
1.0 
Lot VI 
On var iou s 
See t a ble 2 
893. 4 
946.6 
combinations of wheat, alta fescue- ladino and lespe dez a pastures 
53.2 
0.5 
255.8 
1.1 
Lot I 
120 
946.6 
1209.9 
263.3 
2.2 
816.4 
952.1 ** 
135.7 
1.3 
260.5 
1.1 
LotH 
120 
964.0** 
1242.5 
278.5 
2.3 
19 Nov. 19 Nov. 
To 
Field 
Crops 
De pt. 
Lot Ill 
See 
3-5A 
& 
3-5B, 
Table 5 
(32.9) 
2300.0bu.)2358,0(33.7 bu.) 
239.0 239.6 
633.5 670 .5 
25.00 25.00 
0 
1 
6 
0 
0 
0 
0 
3 
4 
0 
0 
62 2. 7 
859 .7** 
237.0 
2 . 3 
184.6 
0.8 
Lot IV 
169 
865.1* * 
122 8.0 
362;·9 
2.2 
7 Jan. 
To . 
Fie ld 
Crops 
De pt. 
Lot V 
See 
3-5A 
& 
3 - 5B, 
Table 5 
3105.5(44.4 bu.) 
337.0 
745 .0 
23.00 
0 
0 
4 
2 
3 
0 
· ilo2.4 
904.2* * 
101.8 
1.0 
231.2 
1.0 
Lot VI 
141 
913.0** 
1218.0 
305 .0 
2 . 2 
10 Dec. 
2644.0(27.8 bu.) 
312.0 
744.0 
22.0 
1 
6 
2 
0 
0 
0 
'•For each group, "Mine rals" indicates a mixture of e qua l parts by weight of steamed bone m eal and salt fe d 
a d lib., to which cobalt chloride was added after F e bruary 15 on pasture a nd after January 24 in dry lot. 
*.*On e ntry to dry lot one s tee r was remove d from e ach of these lot s as be ing wild. This accounts for the 
discre pancy between average. final grazing. we ights _and average initial fa tte ning we ights. 
-16-
Table 2 - The Effect of Winter Treatment on Pasture Gains 
Winter 
Group Ration 
In Dry Lot 
One Corn sil. 
Alf. hay 
Minerals*~' 
Five Alf. hay 
Minerals** 
Six 
Soybean meal for 
1st. 58 days 
Ground corn cobs 
Soybean meal 
Molasses 
Minerals** 
Vitamin A con. 
On Pasture 
Two On alta-fescue 
Ground ear corn 
Soybean Meal 
Winter 
Gains 
Dec. 4-
April 10 
-t-202.6 
+174.6 
+129.4 
Pasture Gains 
F'escue-
ladino 
April 10-22 
· 12 Days 
Total Daily 
-41.2 -3.4 
-25.9 -2.1 
-35.8 -2.9 
Wheat 
April 22-29 
7 Days 
Total Daily 
-15.6 -2.2 
-18.5 -2.7 
- 2.3 - .03 
Various* 
April 29-
July 23 
85 days 
+110 . 0 
Net Gain 
April 10- ' 
July 23 
104 Days 
+ 53.2 
To Field 
Crops Dept. 
No Data 
+139.9 +101.8 
Minerals** +124. 8 +35.8 +2.9 -19.8 -2.8 -t-119.7 -t-135.7 
Four On Bluegrass 
Lowgrade stack hay 
Minerals""* . - 52.4 -t-48.7 +4.0 t 3.8 + . 5 -t-184.5 -t-237.0 
*Fescue-ladino, wheat and lespedeza combined. 
**In all groups "Minerals" indicates a steamed bonemeal and salt mixture; to which cobalt 
chloride was added after the 24th of January in dry lot and after the 18th of February on 
pasture. 
3. A third cause suggests itself because of the obviously high moisture content of the 
fast-growing wheat: namely, that cattle were not able to eat enough to produce gain. It may 
have been too low in dry matter. 
4. The wheat was heavily fertilized with nitrogen, perhaps enough to produce a slightly 
toxic forage .because of its nitrate content. 
A Comparison of Wheat and Fescue-Ladino Pastures, April 29 to June 17 
For the period April 29 to June 17 fescue-ladino was compared with wheat pasture on 
the basis of average daily gains. 
Lots 2 and 6 were used, each being split into two equal,.groups based on gains made to 
April 29; thus, there were nine head in each group involved in the comparison and the growth 
on both pastures was kept at the optimum height. 
Wheat produced .3 pound more gain per day than did fescue-ladino. The following 
Table 3 lists the pertinent data. 
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Table 3 - Comparison of Wheat and Fescue-Ladino Pastures 
Group Initial wt. Final-wt. Gain Gain7day 
On Fescue-Ladino Pasture 
(April 29 to June 17 , 49 Days) 
2A 
(4 head) 831.0 930.5 99.5 2.03 
6A 
(5 head) 772.2 881.6 109.4 2.23 
2.1 average 
On Wheat Pasture 
(April 29 to June 17, 49 days) 
2B 
(4 he a d) 833.7 941.0 107.3 2.19 
6B 
- (5 head) 755.8 883.6 127.8 2.61 
2.4 average 
Returns from Wheat Graze d by Cattle With Wheat Harvested for Grain 
- ' 
An all-out effort was made to secure maximum gains from wheat pasture. In preced-
ing tests, only nominal amounts of fertilizer had bee n use d. In this test, however, massive 
amounts of fertilizer were applied, based upon the joint recommendations of the Field Crops 
and Soils Departments. Four-hundred pounds per acre of 20 pe rcent superphosphate was 
plowed down. A variety of wheat best suited for grazing, Vigo in this case, was used. Three 
hundred pounds of 8-24-8 fertilizer was seeded with the wheat and in March 1954; 40 pounds 
of nitrogen was added per acre by way of anhydrous ammonia. One check strip did not receive 
anhydrous ammonia. The wheat was slow to germinate but a good stand was secured, and 
the e ntire field' of 23 acres was pastured by 46 head of steers from April 22 to April 29. After 
April 29, howe ver, steers graze d only 11 1/2 acre s and the number of cattle was adjusted to 
keep the wheat at the proper stage of growth . Table 4 tabulates the r e sults secured. 
Group No. 
One 
Two 
Four 
Five 
Six 
One 
Two B 
Four B 
Six· B 
Table 4 - Wheat to Meat Versus Wheat for Grain 
----------------~~----~--~---Gain or Loss* 
No. Head 
8 
8 
10 
10 
10 
8 
4 
5 
5 
Date 
-From 23 acres-
April 22 to 29 (7 days) 
April 22 to 29 (7 day s ) 
April 22 to 29 (7 days) 
April 22 to 29 (7 days) 
April 22 to 29 (7 days) 
Total 
-From 11.5 acres-
April 29 to May 15 (16 days) 
April 29 to June 17 ( 49 days) 
April 29 to May 15 (16 day's) 
April 29 to June 17 (49 days) 
Total 
Total Daily 
-124.5 {- 2.2) 
- 22.0 (- .4) 
+ 38.0 (+ .7) 
-182.5 {-2 .6) 
- 26.0 {- .4) 
-317.0 or -13.8 
per acre 
+393.4 (+3.1) 
+429.0 {+2.2 
+363.4 (+4.5) 
+639.0 {+2 .6) 
+1824.8 or +158.7 
per acre 
*Wheat Yield from 11.5 Acres 244 bushels; 21.2 bushels per acre 
It will be noted that all cattle except those in Lot 4 lost weight during the first week on 
wheat pasture; the loss was 13.7 pounds (average ) per acre. After April 29, the cattle gained 
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Wheat grazed by yearling steers produced 144.9 pounds net gain per acre. When har-
vested for grain, the wheat y~eld was 21.2 bushels. In terms of beef to grain, the comparison 
would 1;>e 6.8 pounds of beef produced per bushel of grain harvested. 
WINTER GRAZING FATTENING 
April 29 July 23 Nov. 19 Jan. 10 
570 $25.00 $23.00 
540 4 April 9 
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The method of wintering is an important factor affecting pasture gains of cattle and 
amounts of gain needed subsequently to fatten them. Steers wintered in dry lot (Lot 1) lost 
weight early in the grazing season but after that gained at nearly the same rate as cattle winter-
ed on fescue pasture supplemented with ground ear corn and soybean meal (Lot 2). Cattle that 
lost weight in wi~_t_er (Lot 4) on meadow pasture and low grade stack hay made the greatest 
pasture gains but required more time and concentrates to fatten to approximately the same 
grade. Time of marketing is a factor in determining the best method of management. (See 
Tables 1 and 2.) 

satisfactorily, a total of 1825 pounds from 11 1/2 acres of wheat. The net gain per acre for the 
season was 144.9 pounds and the yield of grain on the area not grazed was 21.2 bushels per 
acre. In this test, 6.8 pounds beef were produced for each bushel of wheat harvested. 
A few observations are necessary, however, concerning some of the effects of hea\ry 
fertilization on wheat that is pastured; namely, it results in very rapid growth and this, in turri, 
requires he~vy concentration of cattle to keep the crop grazed to the proper height. This re-
sults in much trampling; deep hoof prints no more than 10 to 12 inches apart dotted the entire 
field. This, of course, was to the detriment of the lespedeza that had been seeded. Heavy 
fertilization must have increased the ' g~ain yield of wheat but actually decreased the stand and 
growth of lespedeza; after the wheat was harvested, the check strip where anhydrous ammonia 
had not been applied could be identified easily because of the greater growth and increased stanl 
of Korean lespedeza. 
The Effect of Supplementing a Fattening Ration with Molasses 
Because of its availability and reasonable cost, blackstrap molasses may become more 
widely used by cattle feeders. Its greatest benefit seems to be derived when added in small 
amounts to a ~ation containing low-grade roughage. The results secured are listed in Table 5 . 
.. . 
From· August 3 to September 18, 47 days, Lots 3 and 5 were fed the same ration and 
ate and gained at approximately the same rate. Then each lot of cattle· was subdivided into 2 
equal groups based on the gain each had made on full feed and on absolute weight. These 
criteria seemed the best index of gaining ability on fattening ration. 
Adding molasses at the rate of 1.0 pound per heac;l daily to a ration of ground ear corn, 
soybean meal, timothy hay arid minerals increased grain consumption 7 percent and rate of 
gain 26 percent resulted in slightly higher carcass grade. 
Summary 
1. Winter Ration (All supplemented with mineral mixture) 
A. Cattle wintered on corn silage and legume hay gained 1.5 pounds per head daily 
(avg.) and required approximately one ton of silage and 445 pounds of hay per 100 pounds gain. 
B . Cattle wintered on good quality legume hay alone (Lot 5) gained 1.3 pounds daily per 
head, which was greater than the gain ( 1.0 made by cattle fed a ration containing ground corn 
cobs (Lot 6) as the only roughage, supplemented with protein concentrate, blackstrap molasses, 
and Vitamin A. Approximately 1500 pounds of hay was required to make •100 pounds gain. 
C. Fescue pasture (Lot 2) was superior to bluegrass pasture (Lot 3); for example, les s 
ground ear corn and soybean meal being required as a supplement to produce approximately 1 
pound daily gain. 
D. Cattle wintered on fescue, supplemented as indicated, made the cheapest winter gains . 
E. Cattle wintered on meadow aftermath and stack hay (Lot 4) lost .4 pound daily re-
sulting in the greatest cost per 100 pounds live weight on hand at the beginning of the grazing 
season. · 
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Table 5- The Effect of Adding Molasses to a Fattening Ration Containing Low-Grade Roughage 
Lot 3 Lot 5 
Aug. 3 thru Sept. 
Initial wt. 
Final wt. 
18 - 47 days 
933.4 lbs. 
1056.5 lbs. 
Gain, total 123.1 lbs. 
Gain/day 2.6 lbs. 
These lots were split to 3-5A and 3-5B 
Lot 3-5A on Molasses - 8 head 
Sept. 19 to Dec. 10 - 82 days 
Initial wt. 1059.0 lbs. 
Final wt. 1270.0 lbs. 
Gain, total 211.0 lb s. 
Daily gain 2.54 lbs. 
Total fe e d eaten per head: 
Ground ear corn 1861.0 lbs. (26.6 bu.) 
Soybean meal 166.0 lbs. 
Timothy hay 207.5 lbs. 
Molasses (blackstrap) 81.0 lbs. 
F eed per 100 lbs. gained: 
Ground ear corn 882.7 lbs. 
Soybean meal 78.7 lbs. 
Timothy hay 98.4 lbs. 
Molasses 38.4 lbs. 
Carcass Grades: 
High 
Choice Me dium 
Low 
2. Grazing Results 
4 
3 
1 
Aug-:---3 thru Sept. 18 -
Initial wt. 
Final wt. 
Gain, total 
Gain/day 
Lot 3-5B - 8 head 
47 days 
938.2 lbs. 
1056.5 lbs. 
118.3 lbs. 
2.5 lbs. 
Sept. 19 to Dec. 10 - 82 days 
Initial wt. 1057.0 lbs. 
Final wt. 1224.0 lbs. 
Gain, total 16 7. 0 lbs. 
Daily gain 2.0 lbs. 
Total feed eaten per head: 
Ground ear corn 1724.0 lbs. (24.6 bu.) 
Soybean meal 167.0 lbs. 
Timothy hay 229.7 lbs. 
Feed per 100 lbs. 
Ground ear corn 
Soybean meal 
Timothy hay 
High 
Choice Medium 
Low 
High 
Good Medium 
Low 
gained: 
1032.3 lbs. 
100.0 lbs. 
137.6 lbs. 
1 
2 
4 
1 
A. All cattle that had bee n wintered in dry lot l9st weight at the beginning of the grazing 
season, but ca ttle that had been wintered on pasture gained rapidly during the same period. 
B. Cattle that grazed wheat pasture did not gain during the first week, but subsequently 
made good gains. From an acre of wheat grazed by· stee rs, 144.9 pounds net gain were obtaine d; 
when harvested for grain, 21.2 bushels were secured. In terms of beef to grain, 6. 8 pounds 
beef were produced per bushel of grain harvested. 
C . Wheat pasture produced .3 pound greate r daily gain than fescue-ladino. Heavy 
fertilization of wheat poses some problems set forth in the text. 
D. Method of wintering seems to be the most important factor affecting gains made 
from pasture, es pecially in the early grazing season. 
E. Cattle that were wintered to lose weight made the greatest gains on pasture, but 
not enough to overtake the better-wintered cattle by the end of the grazing season. 
-20-
3. Fattening Results 
Drought forced cattle to dry lot on July 23. Usually, dry lot feeding is initiated 
October 1. 
A. Cattle that grazed fescue (Lot 2) and cattle that were wintered in dry lot on a ration 
of corn silage and legume hay (Lot 1) reached approximately the same slaughter grade at the 
same time. In this test, the cattle that wintered on fescue pasture, grazed and were then fat-
tened in dry lot gave the most satisfac~ory return. 
B. Except for cattle wintered on fescue, the amount of gain required to fatten cattle 
were progressively greater than cattle wintered to produce the lower rates of gain. 
C. Adding blackstrap molasses to a fattening ration containing low grade roughage 
increased grain consumption 7 percent and rate of gain 25 I;lercent. 
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WINTERING 400 POUND STEER CALVES 
A. J. Dyer 
Twenty-four head of steer calves were divided into three equal groups in December, 
1953 and have been fed three different rations with the following results: 
(Preliminary Report) 
Dec. 11, 19 53 to March _1 ~3.:..._, _1_9_5_4~('-9_2_d..,..,a~y~s,.-!-)=-=----=--:------=,------::----:-::-~c::---:-:-
Lot 1 (8 Head) Lot 3 (8 Head) Lot 6 (8 He ad) 
Average Initial Weight 
Decembe r 11, 1953 
Average wt. March 13, 1954 
Total Gain 
Ave rage Daily Gain 
Average Daily Ration: 
Corn silage 
Cottonsee d meal 
Alfalfa hay 
Blackstrap molasses 
Ground cor:n cobs 
Average Total F eed Required 
per · cwt. Gain: 
Corn silage 
Cottonseed m eal 
Alfalfa h a y 
Black s trap molasses 
Ground corn cob s 
_Wheat Straw 
Corn silaget.' 
Cottonseed 
m eal 
Wheat straw 
Mineralst.' * 
Lbs. 
413.0 
535.0 
122.0 
1.33 
21.9 
1.4 
1643.0 
l 04.0 
Alfalfa hay 
Mineral st.'* 
Lbs. 
414.5 
495.2 
80.7 
0.89 
11.06 
1261.0 
Ground 
corn cobs 
Blacks trap 
molasses 
Cottonseed 
meal 
Mine rals*'~ 
Vitamin A 
Conce n. t~t.< t.< 
Lbs. 
414.2 
512.9 
98.7 
1.07 
2. 0 
0.9 
7.8 
184.0 
86.0 
729.0 
~'Amounts of corn silage fe d were r es tricted to BOo/a of full allowance . Wheat straw 
furni s he d as a filler . 
**"Minerals" indicates ad lib. feeding of an equal mixture of salt and steamed bone m eal 
with cobalt chloride , 1 ounce pe r 100 pounds. 
***30,000 unit s per stee r per day of vitamin A we r e fe d. 
Th(~ test is still in progress with Lots 2 and 3 receiving supplements to increase the ir 
rates ofgain . All rations have produced gain effic ie ntly and at low cos t. A final comparison 
will be made at the close of this tes t. 
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INDIVIDUAL GROWTH,. FEEDING RECORDS AND CONFORMATION SCORES ON 
YEARLING HEREFORD BULLS 
(Preliminary Report) 
J. E. Comfort and J. F. Lasley* 
This project is part of a regional study on "Factors Influencing Efficiency of Beef 
Production." The Missouri experiment is conce rned primarily with the development and' 
demonstration of more effective breeding methods for improving performance in beef cattle. 
Nine yearling bulls were fed individually for 140 days. These bulls were selected 
at weaning age from the calves produced in the beef cattle breeding project at the Weldon 
Springs Experiment Farm. The bulls were calved in January and February of 1953 and were 
sired by the same bull. As calves, they were pastured with their dams until weaned at approxi-
mately 182 days of age. A limite d grain ration was fed for a few weeks after weaning. The 
bulls were then started on full feed and were given a four weeks' preliminary -feeding before 
starting on the individual tests. 
The ration was a mixture composed of 1 part by weight of ground alfalfa hay and 2 
parts of grain and protein concentrate. The grain was fed in the proportion of 10 parts cracked 
corn to 1 part of cottonseed meal. 
Some bloating occurre d fre que ntly with bulls M-263 and M-303. Bull M-303 was off 
feed for 14 days in late Decembe r following a serious attack. A limited amount of'baled 
timothy hay was fed to help prevent bloat. The balance of the ration including the alfalfa was 
ground. . 
The grain and hay mixture was f~d in individual self-feeders. The bulls were tie d up 
to the feeders two hours in early morning and two hours in the evening. The rest of the time 
they were togethe r in an open she d and lot. A mineral mixture of salt and ste amed bone meal, 
equal parts by weight, was available for them. 
The conformation score form emphasizes size and scale , and thickness of beef con-
formation. A bull classifying as e xce lle nt would score 90 or above; . choice, 72 t o 87; good, 
57 to 72; and Me dium 42 to 57. The ave rage conformation score was made by four worke rs on 
the project. Several of the bulls having similar scores differ in type and conformation. And 
while they possess som e desirable beef qualities, they need improving in othe r details of con-
formation. 
Bulls M-314 and M- 3 15 have made good gains while the majority of the bulls made very 
e ffi cient gains. Bulls M- 309 and M-315 made 100 pounds of gain on 409 pounds .of grain and 
concentrate and 254 pounds of hay. The poorest feeding record was made by M-303 , a bull 
that bloated fre quently. 
Chemical de terminations of the thyroid activity are being made on these bull s in an 
attempt to correlate this activity with economic characteristics. The .r esults on this part of the 
project will be reporte d at a later date . . · · 
Birth and weaning we ights, feed consumption, economy of ga ins, and conformation 
scores are all measures that m ay be · u sed in selecting bulls for e ither commercial or pure-
bred herds. 
*C . J. Heidenreich, Research Assistant, supervised feeding and weighing. 
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Table 1 - Individual Growth and Feeding Records on Yearling Bulls 
Twins 
Bull No. M-263 M-301 M-3 03 M-304 M-307 M-309 M-314 M-315 M-316 
Date of Birth 12-26 - 1-2- 1-9- 1-9- 1-24- 2-5- 2-18- 2-20- 2-24-
52 53 53 53 53 53 53 53 53 
Weaning Weight 
Adjusted to 182 
Days, lbs. 499 425 379 369 490 433 453 406 414 
Length of Feeding, 
Days 140 140 140 140 140 140 140 140 140 
Initial Weight, 
10-23-54, lbs. 722 630 576 563 641 555 640 543 560 
Final Weight, 
3-12-54, lbs. 974 932 788 804 932 868 979 906 852 
Avg. Daily Gain, lbs. 1.80 2.16 1.51 1. 72 2.08 2.24 2.42 2.59 2.09 
Average Conformation 
Score 72 73 63 72 68 76 80 72 74 
F eed per cwt. of Gain: 
Cracked Corn, lbs. 424 385 460 443 424 372 388 372 387 
Cottonseed Meal, lbs. 42 39 46 44 42 37 39 37 39 
Alfalfa Hay, lbs. 232 212 265 244 233 205 214 205 213 
Timothy Hay, lbs. 61 51 76 64 53 49 45 49 53 
CREEP FEEDING SUCKLING PIGS 
J. F. Lasley, L. F. Tribble and W. H. Pfander 
Approximately 1, 000 pigs have been used in creep feeding experiments at the Missouri 
Agricultural Experiment Station during the past 2 years. The results of some of these 
experiments have been released in previous progress reports. Only the results of experiments 
conducted during 195 3 are included in this report. 
In the spring of 1953, creep feeding trials involving 225 pigs were conducted to compare 
the value of sugar coated pellets with two other well.:. balanced cre~p rations that were ·not 
sugar coated. The rations were fed to the pigs from 3 to 8 weeks of age while on pasture with 
the ir mothers. The results obtained in this trial showed no advantage of sugar coated pellets 
over those pe llets that were not sugar coated. Excellent results were obtained with all of the 
rations fed. Weaning we ights of the pigs fed the different rations ranged from 42 to 47 pounds 
at 56 days of age. 
A second experiment was conducted in the fall of 1953 to determine the value of sugar 
and certain fl~vors when mixed with other feeds in the ration. Each ration was fed in pellet form 
and is described in detail in Table 1. 
The pigs in this experiment were creep-fed the different rations while on pasture with 
their mothers. The experiment was begun when the pigs were 2 weeks of age and ended when 
they were weaned at 56 days of age. The sows were self-fe d a good lactation ration throughout 
the experiment. The pigs had access to this ration as well as the one fed in the creep. The 
results of this experiment are summarized in Table 2. 
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Summary of Results 
1. The addition of sugar either as a coating outside the pellet or as a mixture within 
the ration and then pelleted did not increase the rate and economy of gains of suckling pigs 
under the conditions of the se e xperiments. 
2. In one experiment (Table 2, Lot 2) pigs fed the basal ration plus 10 percent sugar 
ate more creep ration and less of the sow ration than pigs fed other rations, but their gains 
were no faster or more economical. 
3. Adding certain commercial products containing anise and cinnamon in addition to 
other flavors to the basal ration did not increase its value, and seemed to be slightly detriment;; 
as far as rate and economy of gains · of the pigs were concerned. 
4. The heaviest weaning weights and the cheapest gains were obtained in those pigs fed 
the basal creep ration containing palatable feeds and ·fortified with vitamins, minerals, and 
antibiotics. 
5. Exceilent gains were made by the pigs in both experiments with 471 pigs averaging 
between 44 and 45 pounds at 56 days of age. 
6. In spite of the fact that the pigs were offered creep rations thought to be palatable 
and complete, they still ate a considerable quantity of the ration self-fed to the sow. Howe ver, . 
the actual amount of sow ration consumed by the pigs could not be determined accurately in 
these experiments. · 
7. As shown in Table 2, gains made by the sows while nursing their pigs were costly 
gains since 1409 to 1734 pounds of. sow ration was required per 100 pounds of sow gain. How-
ever, these figures inc lude the amount of sow ration consumed by the pigs. If the amount 
eaten by the pigs could have been determined accurately, the gains made by the sows would 
have bee n less expensive than shown above. Nevertheless, the sow gains still would have been 
expensive as compared to the gains made by the pigs. 
8. When the gains of both the sows and pigs are considered, 301 to 363 pounds of feed 
were required per 100 pounds of gain, with the most efficient gains being obtained in the lots 
where the pigs were fed the basal creep ration. 
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Table 1 - The Value of Sugar (Cerelose) and Certain Flavors in Creep Rations for Suckling 
----------------------------P~ig~s~·~(~A=l~ ration_s~p~e_l_l_et_e_d_.~)----------------------~--~-
Basal 
Basal & Basal & Sugar & 
Ingredients* Basal Sugar Flavors Flavors 
Ground yellow corn 1040 800 1040 800 
Rolled hulled oats 300 300 300 300 
Soybean oil meal 400 440 400 440 
Sugar (ce relose) 200 200 
Standar d whe at middlings 200 200 200 200 
Antibioti c Sllpplement 
(1.8 gms. Aure omycin per pound) 10 10 10 10 
B - vitamin supplement (2,000 mg. of 
niac in, riboflavin & pan. acid/ lb.) 5 5 5 5 
A & D oil 5 5 5 5 
Flavors 1.5 1.5 
Mine r a l s (e qual parts steamed bone 
m eal, s alt & ground limestone ) .40 40 40 40 
Totals 2000 200.0 2001.5 2001.5 
T a ble 2 - The Value of Corn Sugar (Cerelose) and Ce rtain Flavors in Creep Rations for 
Suckling Pigs. 
Lot Numbe r 
Numbe r of litte rs 
Numbe r of pigs weane d 
Avg. da ily ga in of pigs * 
Avg. tota l gain of sow s * 
P ounds of feed pe r 100 pounds of gain 1~ 
Sows ( s ow · ration) * ~' 
Pigs (creep r a tion) 
P igs (sow and cree p ration) 
Both s ow s and pigs (both r a tions ) 
Avg. daily feed con sumption1~ 
Basal 
1 
10 
73 
.80 
72.0 
1412 
54.6 
367.6 
300.9 
Basal & 
Sugar 
2 
9 
47 
. 76 
73.0 
1409 
68.5 
462.3 
348.1 
Ba,sal & 
Flavors 
3 
9 
67 
. 75 
74.4 
1734 
55.6 
414.7 
334.7 
Basal & 
Sugar & 
Flavors 
4 
9 
59 
. 70 
82.7 
1488 
60.8 
479 .7 
362.7 
Sow s (inc ludes a mount e ate n by pigs ) 18. 2 15.6 20.0 1.9.2 
Pigs (creep r ation only) .43 .52 .41 .42 
*Includes da ta from far rowing to weaning. Ration s we r e first offe r e d to pigs at 2 weeks of 
a ge , but the y ate ve ry little until about 4 weeks of a ge . 
**lnc ludes s ow ration c onsume d by the pig s . 
INFLUENCE OF TIME AND NUMBER OF MATINGS UPON PERCENTAGE OF SOWS 
SETTLED AND LITTEH SIZE 
John F. La s l e y and De nnis T. Maye r 
Sow s a r e ofte n ha nd - bre d in pure bre d and comme rcial he rds in orde r to m a de th e 
gre atest poss ibly use of the boar and to obtain a r ecord of the actual time the s ow i s bre d. 
An actual bree ding da te i s e spec ially ne cess ary whe n s ows farrow in e arly spring during e x-
tre m e ly c old we ather . If s ow s fa rrow outs ide in hog lots in such we athe r, a large proportion 
or pos s ibly all of the pigs m a y be lo s t through chilling. 
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The "heat" or estrus period in swine is about 2 to 3 days in length although there may 
be some variation from these figures in individual sows and gilts. The length of life of the 
male cells or spermatozoa is limited to a few hours in the female reproductive tract. The 
female sex cells or ova live even a shorter period of time after being released from the ovary 
than do the spermatozoa. 
Therefore, for a larger percentage of sows to settle, mating should precede by a short 
period or coincide with the release of the eggs from the ovary in order for the male and female 
sex cells to be alive and unite in the process of fertilization. When sows are pastu~e-bred, 
mating probably occurs several times during the heat period. But in hand breeding only one 
mating may occur. This raises the questions of whether or not one mating during estrus is 
as effective as two, and when should sows be ·mated. during the heat period for best results. 
The influence of the number and time of mating of sows on the percentage. of sows 
settled and litter size at farrowing has been studied for several years at the Missouri Agricul-
ture Experiment Station. The results obtained in this study should be of practical value to 
the pork producer. 
Table 1 - A Comparison of 1 and 2 Matings at 12 to 24 Hour Intervals in the Same Heat 
Period on the Percentage of Sows Settled and Litter Size. 
Sows Bred Once Sows Bred Twice 
Experiment No. of Percent Avg. Litter No. of Percent Avg. Litter 
Number Sows Settled Size Sows Settled Size 
1 43 72 7.1 40 90 8.2 
2 48 63 6.8 46 83 7.5 
3 29 52 8.4 24 79 9.8 
4 29 59 9.1 14 86 9.9 
Total or Avg. 149 61.5 7.9 124 84.5 8.9 
Table 2 - The Influence of Time and Number of Matings During the Heat Period Upon the 
Percentage of Sows Settled . and Litter Size. 
Time bre d 
First day 
Second daY. 
Both days 
Number bred 
18 
11 
24 
Results 
o/o settled 
50 
55 
79 
Average 
litter size 
8.8 
7.7 
9.8 
A summary of the results of four different experiments of this nature is presented in 
Table 1. The results have been very consistent from one experiment to another as far as the 
perce nta ge of sows settled is concerned. In every case, a larger percentage of sows were 
s e ttle d whe n mated twice during the heat period, and the difference averaged about 23 percent 
whe n all e xpe riments were considered. 
Litte r size at birth also was large'r in sows mated twice during the heat period, but 
this diffe r e nce was ne ver extremely large and averaged only one more pig per litter whe n all 
experime nts were considered. 
One experiment has been conducted in which the performance of sows mated on the first 
day of heat was compare d with that of sows mated on the second or both days of heat. The r e-
sults of thi s e xpe rime nt are shown in Table 2 and indicate that there was no definite advantage 
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of mating the sows on either the first or second day when they were mated o~ly once during the 
heat period. Litter size was slightly larger in sows bred on the first day, but this difference 
may not be significant. However, mating sows twice on both the first and second day of heat 
was again the most effective as shown by a larger percentage of sows settled and in the pro-
duction of larger litters. 
Conclusions 
1. When s ows are hand bred and the boar is not being used too heavily, sows should be 
bred at. least twice at intervals of 12 to 24 hours during the same heat period for best results. 
2. On the basis of a limited amount of data, breeding sows on the first day of heat was 
not superior to breeding them on the second day when they were bred only once during the heat 
period. 
RECENT RES ULTS OF SWINE BREEDING EXPERIMENTS 
J. F. Lasley, L. F. Tribble and D . E, Brady 
The appearance of an animal and the way it performs is influenced by the genes it re-
ceives from its parents, the environment in whic h it deve lops, and to a ce rtain extent a combi-
nation of both of these factors . Feeding, manage m e nt and disease control are environmental 
factors that affect the animal. And improvements in any of these usually have an immediate 
effect on the animal so that the results are e a sily s een. Many studies have been made of the 
influence of e nvi r onment on the appearance and performance of farm animals , and the findings 
have been applied to livestock production. Unlike environment, heredity is controlled by the 
genes that the individual rece ives from its parents, and improve m ents due to heredity are 
passed from the parents to their offspring while improvements in environment are not. Im-
provements due to heredity are more or less pe rmanent a lthough some effort must always 
be exerted in orde r to hold the amount of improvement already made by selection. 
Improvements in type and performance of animals due to better combinations of genes 
usually are not made so rapidly nor are t_h_ey as e asily seen as are those due to environment. 
But both heredity and environment are important in efficient livestock production. Since 
genetic improvements are usually a t tained slowly and require considerable effort, our know-
. ledge of this phase of livestock production is not as great as that of the environmental phase s. 
Nevertheless, considerable progress has been made in this fie ld of study in recent years. 
Animal breeders now realize that characters of economic importance such as rate and 
economy of gain a re influenced bi many pairs of ge nes, and in swine the expression of these 
cha racters is g reatly influe nced by environment. For example, about 15 percent of the dif-
ference in litter size in swine at weaning is due to inheritance , and the remaining 85 percent is 
due to environment. Because of this fact, progress in gene tic improvement is slow and diffi-
cult and requires the use of the most accurate methods available for selection. Research is now 
in progress at this and othe r stations in an attempt to find more e ffective breeding and selecting 
methods than are now in use . 
Many s t udies with plants and animals have demonstrated increased vigor of the off-
spring when certain strains or lines are crossed. This improved vigor is known as hybrid 
v igor (heterosis) and is probably best demonstrated in a practical way in the production of 
hybrid seed corn. Certain breeding principles have been worked out in the production of hybrid 
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seed corn that may be applicable to swine breeding. However, it is usually more difficult to 
apply some of these principles to swine than to corn. The first step in producing hybrid seed 
corn is to produce many good inbred lines. Inbred lines are established because inbreeding 
purifies the lines genetically so that they breed true from year to year. When many inbred 
lines have been established, they are tested in crosses and those that produce the most hybrid 
vigor in the eros s are used for hybrid seed corn production . . 
It has been demonstrated that certain inbred lines of hogs also perform better in 
crosses than do others, and the possibility exists that lines of superior crossing ability may b1 
used in systematic crossbreeding for the production of market hogs. Still other. evidence in-
dicates that once inbred lines are found that perform well in crosses, crossing performance 
of the lines may be improved by reproducing the pure lines .from sires and dams that show the 
best crossing ability on the basis of the performance of their crossbred progeny. These 
breeding principles and their application are under investigation at tile Missouri Agricultural 
Experiment Station at the present time. 
Prior to 1949 two inbred Poland lines of swine were developed at this station. In the 
fall of 1949, nil)e different lines or strains of swine from productive herds were brought to the 
station and were tested for crossing ability with the two Missouri Poland lines the following 
year. From this preliminary study, one Duroc and two Landrace lines were retained in the 
project because of their superior crossing ability with the Missouri Polands. The Durocs wer 
outstanding in rate of gain in the cross, whereas the Landrace were not only excellent in rate a 
and economy of gains when crossed with the Polands, but the crossbred pigs produced excellen 
carcasses. The Landrace s.ows also were good in prolificacy and milk production. 
During 1953 •. the two Poland lines were combined to form a single line as were the two 
Landrace lines. Thus, at the present time 3 inbred lines, ·including a Poland, a Landrace and 
a Duroc line are being produced and tested in the swine breeding herd. These three lines are 
being selecte9 and reproduce d on tbe basis of the ability of the breeding animals to perform 
well in crosses with each other. 
The selection program being followed may be briefly outlined as follows. Boars and 
sows from the Landrace line are crossed with sows arid boars from the Poland lines. The 
crossbred progeny of each boar are fed as a group. Their rate of gain, economy of gain, car-
cass quality, and fertility of gilts from each sire as indicated by the number of embryo pigs 
present in the reproductive tract 'when the gilts are slaughtered 25 to 30 days after breeding 
are u sed for s e lecting the boars and sows to reproduce each new generation of the pure line. 
This crossing program is carz:ied out for one year in both sprin& and fall litters. The followin 
year, the pure lines are reproduced and at least 6 boars and 20 to 25 gilts are selected to be 
tested in crosses in the same manner. Purebred pigs to be tested in crosses are selected on 
the basis of the productivity of their dam, their own rate of gain to 154 days, their conformatio 
score and backfat thickness .(live hog) at a weight of approxi~atly 200 pounds or market . . 
weight. The pure Poland and Landrace lines were reproduced in 1953 and will be tested m 
crosses in 1954. 
At the same time that the Poland and Landrace lines are being reproduced, sows and 
boars from the Duroc line are tested in crosses in a similar manner with crossbred Landrace 
x Poland boars and sows. The Duroc sows and boars which do the best in crosses with the 
Landr ace x Polands are used to reproduce the pure line· the following year. Such a test was 
conducted during 195 3 and the pure Duroc lfne is being reproduced in 1954. 
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The purpose of this breeding a nd selection program is to develop 3 lines with superior 
crossing ability, and to see if their performance in crosses in future generations can be im-
proved by such a method of selection. Such a system of breeding and selection would make it 
possible for a pork producer to use boars from these three lines in rotation on selected cross-
bred gilts produced in his. own herd. Using the three lines in this manner should result in a 
maximum of hybrid vigor and could be utilized to advantage for market hog production. 
Resqlts 
Sow Performance: The performance of the sows in the various inbred lines as well as 
that of crossbred Landrace x Poland sows i~ shown in Table 1. The data from all sows except 
the inbred Durocs were obtaine d in the sprl.ng and fall of 1953 under comparable conditions. 
The Duroc litters were farrowed in the fall of 1952. The Landrace sows have performed quite 
well as an inbred line with an average of 6. 72 pigs weaned per litter and a total litter weight 
at weaning of 295 pounds. The Poland sows have not farrowed or weaned as large litters 
as the Landrace or Duroc sows and the de ath loss of t he pigs between birth and weaning has 
been greater than in the other two lines. However, the pigs have been very heavy at birth and 
have averaged about 45 pounds in weight at 56 days. The inbred Duroc pigs have been lighter 
at birth and weaning than the pigs in the other lines , but litter size at weaning has been satis-
factory for inbred sows. 
The performance of Landrace x Poland crossbred sows bred to Duroc boars has been 
excellent. In 24 litters including 16 first-litter gilts, an average of 8.43 pigs were weaned 
per litter with a total litter weight of 384 pounds at 56 days. Eight Landrace x Poland sows 
in this group that produced their second litters in the fall of 1953 weaned an average of 9.3 
pigs per litter with an average litter weight of 456 pounds at 56 days. Several of these sows 
weaned litters weighing more than 500 pounds at 56 days. P ig growth and survival to weaning 
has been excellent in this cross which represents a combination of the 3 different inbred lines 
and shows considerable expression of hybrid vigor. In addition, the cross ing of the Landrace 
and Poland Iines has greatly increased the productivity of the crossbred sows over that of the 
inbred lines .. 
Pig Performance from Weaning to 200 Pounds: The performance of the pigs from the 
various lines and crosses is. shown in Table 2. Inbred Poland pigs have performed quite satis-
factorily after weaning and have ·averaged 183 pounds at 154 days of age. They also have made 
. very economical gains requiring only 341 pounds of feed for each 100 pounds of gain. 
Inbred Landrace pigs have gained more slowly than the Polands after weaning and have 
averaged about 160 pounds in weight at 154 days of age. However, they have made the most 
economical gains of any of the pigs in the different lines or crosses produced in this project 
to date. Inb:r:ed Duroc pigs have made slow gains to weaning time but have made very rapid 
and efficient gains from weaning to market weight. The Durocs have averaged 202 pounds i at 154 
d~s~a~. · 
Crossbred Landrace x Poland pigs have made excellent gains from weaning to market 
weight and have been the he aviest of all lines at 154 days of age. Their gains · als.o have been 
very economical during this period. Landrace x Poland x Duroc pigs have performed quite 
satisfactorily after weaning but apparently grow no faster than the crossbred Landrace x 
Poland pigs. 
The evidence obtained so far in the study indicates that one of the outstanding results 
of the 3 breed cross is the greatly increased performance of the crossbred sows over that of 
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A crossbred barrow from a Landrace x Poland sow 
bred to a Duroc boar. The pigs from this cross farrowed 
in the spring of 1953 averaged 40 mm. in backfat thick-
ness (live hog}, weighed an average of 195.3 pounds at 5 
months of age and required 350 pounds of feed per 100 
pounds of gain. 
A barrow from the pure Poland line. All pigs in this 
line, farrowed in the spring of 1953, had an average back-
fat thickness (live hog) of 35.7 mm., averaged 183 pounds 
in weight at 5 months of age and required 341 pounds of 
feed per 100 pounds of gain. 
A gilt from the pure Landrace line. All pigs in this 
line, farrowed in the spring of 1953, had an average back-
fat thickness (live hog) of 34.6 mm., weighed 160 pounds 
at 5 months of age and required 336 pounds of feed per 
1 00 pounds of gain. 
Landrace x Poland sows bred to Duroc boars were 
outstanding in performance. The pigs from this cross 
represent a combination of the three inbred lines used 
in the present study of recurrent selection. The picture 
is of Landrace x Poland sow number 41 with her second 
litter of 9 pigs which weighed 506 pounds at 56 days. 
Her first litter of 11 pigs weighed 475 pounds at 56 days. 
Table 1 - Performance of Inbred and Crossbred Sows 
Boar Wt. Per Wt. Per Total 
Breed or Cross Bred No. of No. Pigs No. Pigs Pig at Pig at Wt. Per 
of Sows to Litters Farrowed · Weaned Birth Weaning Litter · 
Inbred Poland Poland 15 8.07 5.07 3.86 44.6 223.9 
Inbred Landrace Landrace 18 9.06 6. 72 3.27 44.0 294.5 
Inbred Duroc Duroc 7 9 . 86 6.43 3.06 30.7 197.6 
Land. x Poland* Duroc 24 9.87 8.43 3.36 45.5 383.6 . 
*Includes 16 litters from gilts. 
Table 2 - -Performance of Pigs of Various Crosses and Strains 
No. of Avg. Daily Avg. 154 
Breed or Cross Pigs Gain Day Weight 
Feed Per 
100 lbs. Gain 
Inbred Polands 
Inbred Landrace 
Inbred Durocs 
Land. x Polands 
Land. x Pol. x Duroc 
42 1.46 183 
69 
40 · 
126 
119 
1.35 
1. 77 
1. 72 
1.55 
160 
202 
210 
194 
Table 3 - Carcass Data on Pigs from Different Lines or Crosses 
341 
336 
350 
342 
350 
Avg. Value* 
No. Wt. Dressing Ham Loin B.F. · Adj. Per 
of at Percent- o/o o/o Area Area Thick- Loin 100# 
Kind of Pigs Pigs Slaughter age Lean** Fat~'~' t" (in.) (in.) ness Equiv. Hog 
Inbred Poland 11 195.9 77.3 49.1 16.3 12.2 6.1 1.57 52.03 $26.02 
Inbred Landrace 11 200.4 75.8 48.5 16.6 12.0 6.3 1.53 51.73 $25.87 
Inbred Duroc 8 194.6 72.0 43.4 21.0 9.5 3.4 1.87 46.73 $23.37 
Lr.xPoland 64 19 5.0 77.2 48.9 17.2 11.9 4.8 1.55 52,59 $26.30 
Lr.xPol.xD. 48 204.6 76.4 47.9 17.1 ·10.7 4.3 1.64 49.96 $24.98 
*Loins valued at 50 cents per pound. This figure times adjusted loin equivalent gives the 
value of carcass per 100 pounds of live hog . 
**o/o lean includes ham, loin, shoulder and belly. 
***o/o fat includes fat back, leaf fat and fat trimmings. 
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